Engineering & Technology Education

Transportation/Dynamics Engineering

ROCKET CHALLENGE

State the Problem:

Farmer M. Brio has a problem.  He would like to deliver his fresh eggs to his one and only customer, Mrs. Ima Eggeater.  Mrs. Ima Eggeater and her sister, Anita Omelet, are two spinsters that live in a house built on a mountain exactly 50 feet from Farmer Brio.  BUT there is one small problem.  The 50 feet distance has a bottomless gorge.  The only bridge is 150 miles south of the spinsters’ locale. In the time it takes to travel the 300 miles down and around the other side of the mountain to deliver the eggs, the eggs are no longer fresh.  In ordered to ensure the eggs are delivered fresh, Farmer M. Brio wants to use model rockets to deliver the eggs each day.

Your engineering challenge: You are an engineer with Space Age Eggsport, Inc.  Your major objectives are to design and build a rocket type system that can:

a. Load on medium egg within two minutes of blast off.

b. Carry one (1) fresh, raw egg safely into the air.

c. The entire system must travel 200 vertical feet maximum, 150 feet minimum from the ground. (DY)
d. Return the egg to the earth completely undamaged.  Cracks are considered damage.

e. Land on the ground less than 90 feet from the launch pad.  

f. Have a fuselage, nosecone and recovery system of some sort all connected as one piece when it lands on the ground.

Notes:

You will be provided the following materials: One (1) 3 inch maximum engine mount. One (1) C6-0 Estes Engine, One (1) launch lug, and One (1) medium RAW grade A egg. 

Rules:

1. For safety and liability reasons, the engine cannot leave school property.

2. Further, the egg may not be tampered with in anyway (i.e., hardeners added to shell, hard boiling the egg, etc.) 

3. You may use only one engine in the design of your rocket.

4. You may not acquire or purchase any portion of the rocket from a pre-assembled or non-assembled rocket kit. This is NOT a purchased unit contest.  

Grading:

You will receive three grades for this project.  The rocket is worth 500 points.  A rubric is attached. The portfolio is worth 500 points. The requirements and point assignments are on the reverse side of this sheet.  Make sure it is LOADED with drawings and documentation.

You may want` to make two copies of all these materials for your personal portfolio.

Assignments:

Note:  All type written sections must be typed on a word processor.  With the exception of the cover, the maximum letter size is 12 point.  You must use Times New Roman font.

A portfolio will be required for this project.  The portfolio must include 

A. A colorful cover (20 pts).  It must have the following elements: Your names, TE336-Engineering II, GHS, Mr. Kachmar Instructor, Spring 2007.  Colorful and well-planned covers will receive more points.

B. Section 1: Stating the Problem (5 pts)  

This section must include a copy of this problem sheet.

C. Section 2: Design Rationale (175 pts)
This section must include a 2-3-page paper.  This paper will address the following issues:

1. The history of rocket science.(25)

2. Given a C6-(1.0.3) engine, what design considerations are you making to achieve the engineering goals.(25)

3. Describe the shape of your nose cone and why you chose it.  You must give dimensions verbally.(25)

4. Describe the shape of your fuselage and why you chose it. You must give dimensions verbally.(25)

5. Describe the shape of your fins, the number and placement of the same. Explain why you are using that shape number and the placement.  You must give dimensions verbally.(25)

6. Description of recovery unit. (dimensions and materials used)(25)

7. Plan on how you intend to safeguard the egg (carriage system).(25)

D. Section 3: Mathematical and Simulator Analysis (150 pts)

On a separate sheet show the following efficiencies including all the work (formulas):

a. CD (drag co-efficient) of your nose cone (25)

b. Frontal area of your projectile (25)

c. ballistic coefficient (25)

d. thrust ballistic coefficient (25)

e. Print off of data, estimated height and flight graph from the on-line simulator at http://www.execpc.com/~culp/Launcher/Launcher.html (50)

E. Section 4: Plan of Action (75 pts max)

a. Three thumbnail sketches of the rocket. (15)

b. Inventor and 2 D CAD or mechanical drawing/sketch of the final proposed rocket with dimensions.(50 Cad, 25 sketch)

c. 2 D Cad from inventor pinpointing Center of Gravity and Center of Pressure.

d. Fin drawing on CAD or Inventor 

e. All 2–d have dimensions.

f. Material list of all the items your will need in the construction of this rocket.(10)

F. Section 5: Results (75)

This section will list the results of the flight.  You must address:

a. The flight path, by drawing it on a sheet of paper. Be sure to label the launch pad and the altitude from the altimeter gun.(15)

b. Provide a written narrative of the flight from loading the egg to removal of the egg.(15)

c. Report the distance the rocket landed from the launch pad.(15)

d. Report the altitude achieved.(15)

e. If your rocket encountered any problems of the challenge, describe what went wrong and what you would do differently to correct the problem(s).(15)

G. Section 6: Photographs (50 max. bonus pts)

Photograph you and your partner in each stage of development.(10 pts each)







